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Xoorthernpla&au.-lst, 3t1, 5th, 9th to 17th, 19 to 35tb, 38th 

North Pacijic C Q M ~  region.-5th, 9th, llth, 14th to 17th, 94tb 

MiddZe Paci8c const region.-Red Bluff, 15th ; Oroville, 93d 

The following notes upon the thunder-atorms of tlie montl 

B t h ,  30th. 

25th. 

30th; College City, Sth, 17th, %dl 33d, 39th. 

have been prepared by Junior Professor H. A. Hazen : 
The collection of data, relating to thunder-stnrms, upon special cards, ha 

heen continued the resent pear. A large nuinber of the ohservers of last pea 
coiitinue their recoss. It IS desired that all who take an interest in this mal 
ter may aid in this work. Instrnctions and ostage free cards will be sent an 
one sending his address to the Chief Signlcl Jfficer. During June nearly 3,oO 
distinct records have been received. l'he days having the largest number c 
storms were the T t h ,  14th. 15th, LWh, Slst, and 27th. Nearly all these storm 
occurred to the southeast and east of quite marked barometric depressions. 1 
special inverrti tioii of storms, at Rtations about four miles apart in Ohio, ha 
been be nn. The storms of the l-lth, 100; of the Kith, 200; of the IOth, 24.5 
sud of ?he %st, 280, have been carefully plotted upon maps, and have show 
very interesting results. On the 15th destructive storms are reported fror 
three places in Shelby coiinty, between 13.30h. and 14h. The most estensiv 
series of storms on this date, however, are in a belt about thirty miles ride 
running across the state from west to east, with its centre in lntitude 311' 30' 
High winds and damaging storms are reported from twenty-one laces. Thes 
began at 18.80h. in the west and ended at 18.80h. in the erst. d e  mean veloc 
ity across the state was over forty miles per how, while the storm-centre had 
velocity leRs than thirty miles. The mean distance from the centre of the de 
prebsion was tive hundred and fifty miles in a *He. direction. These twenty-on 
s toms were surrnnnded by thunder-storms of less severity and. in manv in 
stances, at the boundary of electric action, there were gentle rains withoii 
thunder. 
On the 'Llst storms were iuucli more geueral over the whole state. A grou] 

of destructive storms are found in the northeast of the state occurring betweei 
1711. and 20h. Nenrlv in the centre nf this were the tornadoes at Iiaveniii 
and b1nrlborough. & on the lsth, these storms were siirrounded by those (I 
much less intensity. The meail velocity of the lmronietric depression wn 
twenty-is miles, a@ of t.lie thunder-storm movement thirty-tive miles. 1% 
following are given as a few of the characteristics of electric storms, RLI deter 
mined by the stndies thns far: 

1st. A barometric depression is almost an invariable accontpaninient. I 
storms occnr without such depression, they are light, and more or less spor 
adir.. 

2d. A temperature much above the normal precedes general electric action 
this high temperature extends over the whole region, nearly to the low centre 
or at least to where rain is falling, in which case the precipitation has a ten 
dency to diminish the heat. 

3d. The wind over this re 'on, just before the action sets in, is from the s 
or sw., and light, following t%le law of the gentle gradient to the north. 

4th. The storms, with few esceptions, move from the sw. to the ne. 
5th. They are almost invariably immediately preceded Iiy a high wind. blow 

in If the wind takes an] 
otfer direction, it is from a poitit slightly to the right of the centre of action 
never to the left, i. e., in a direction with the hands of a clock ahJl1t the centrr 
of action. 

6th. This electric action is general over the region to the se. of a low area 
though there may be frequent aps in  this region. They seem like sndden nut 
bursts of energy in the atmorrp%ere, dependent indirectly in  sonie itnesplninet 
manner upon the barometric depression, though haring a velocity somerhal 
greater than it. 

ELECTRICAL PHENOMENA. 

directly from the centre of niost intense action. 

Bismarck, Dakota : from 10 p. m. of the 36th until niitluighl 
the telegraph wirex were so charged with atmospheric elec. 
tricity that signals were transmitked witliout the aid of bat. 
tery, between this place and Fort Pates, Dakota. 

The observer on the siimmit of Pike's Peak reports the fol. 
lowiug : (6 diiring a thunder-storm, on the nftenioon of the 28th 
unusual electrical manifestations were observed. All pointed 
objects, eren the tips of one's fingers and eyebrows woduced 
A buzzing noise, resembling tlie sound made hy bee;.!, 

OPTICAL PHENOMENA. 
SOLAR HALOB. 

Solar halos were observed in the various &tes and territo. 

Arizonn.-l7th, 30th. 
Arknnsa#.-3d, Sth, lOtli, l-ltli, 15th, 19tI1, 3Oth, X?d, 36th. 
Cnlifomicc.-4th, 13th, 14th, Mth, 17th, 19th, 3Ot11, 59cl,33rl, 

Connecticut.-lSth, 20th,, 25th. 

ries RS follows : 

24th, 2Gtl1, 97th.. 

Dnkota.-lst, 5tb, 18th, 19th, 20th. 
. District qt' Colurnb~in.-lst, 10th. 

Ploridn.-lst to 4th, 8th, 9th, 27th. 
Georgin.--Sd, 4th,. lGtli, l X t l i ,  24d. 
Illi~~mis.-5th, 9th, 15th, 24th. 25tb, 30th. 
Indiaim.-lOtIi, 30th. 
Io,lca.-5tli, 2Gth, 30th. 

Maine.-3d, 6th. 
~~ln~s~chuset~.-3r l ,  31s t , 35 th, 26th. 

Mimesotn.-2tl. 
Mi8sou~L-&l, 9tb, lo th ,  16th, lllth, 19th, %th, 22d, 27th. 
New Jersey.-loth, Slst. 
Nera York.-3rlt loth, l l th ,  14th, 20th. 
North Cnroiina.-3d, 4th. 
Ohio.-3d, loth, l3 tb ,  23th, Idth, 90th, 21st, 25th;, 26th,27th. 
Orfqo?b.-2d, 3d, 4th, 6th,  7th, Sth, 22d, 23d to 29th. 
Pennsyl anaia.-3d, 19 tli, 35 th, 27th. 

Tennessee.-lSth, 15th,  Xst, 23d. 

Virghia.-3d, 12th, 19tb, 39th. 
Wflsltington l'erritory.-l9th, 37th, 38th, 29th. 
Wisconsin.-Beloi t, 16th. 

K ~ ~ ~ . - 1 0 t h ,  l'ith, 18th, 224 26th, 39th, 30.th. 

YichQ/nfi.--dth, 7th, l l th,  24th. 

801bblb cWOla'?bfi.-%1, btb, 19th, 25th. 

T~W.--EI PBYO, 1st. 

Wyodt~.-Sth,  gtb, 13th, 15th. 
LUNAR HALOS. 

Luuar halos were observed iu the various states and terri- 

Arizona.-lGth, 90th, Slst, 24th, 26th. 
Arkamcur.--SOtli, 34tmli, 57th. 
Cnlifornin.-lGth to 19th, 9 M .  
Colorndo.-33d. 
Coamcticut.--SOth, 94th. 

Georgia.-3d1 4th, 5th, 33d to 37th. 

Indiann.-2d, 16th, lSth, 19th, 2lst, 23d to 26th. 

KentucB~.-Fmnlifort, 34th. 
Loui8iann.-New Orleans, 24th. 
Maryland-Baltimore, 31st, 34th. 
~nssccchusetls.-lOtli, 20th, 21&, 25th. 
Michigm.-15th, 18th, 19th 30th, 24th, 37th. 
Minnesota.--30t~ h, 36th. 

, Mi:ssouri.--lst, 34th. 
' NeBrnska.-l'itli, 18t.h, 19th. 32d, 85th, 27th. 
New Hwnpshire.-SOtIi, 34th, 36th, 27th. 
New Jersrey.-5th, 3Ot,h. 
New Mexico.-Santa F6, 17th, 2lst. 
Nero PorB.-l9th, SOtli, 34th, 26th, 27th. 
North Cnrol,intr .-5 th , 24t h. 

Oregow.-Albauy, 231, 97th. 

Tt?~messee.--SOth , 31st, 22d, %tb, 25th, 28th. 

C%zA.--Nepli i, 19th. 
. Virghiin.-16th to 18th, Hst, 32d, %th, 28th, 39th. 
Wccrrhityton Territory.--9lst, 9€ith, 27th. 
FVisco!olceP:n. -1 St,li, 30 t.h 26t h . 

The phases of the moon during June were : laat quarter, 5th, 
i.59 1). m. : new moon, 19th, 5.36 p. m. ; fir& quarter, 19th, 
,.P! it.. m.; tiill 1~10011, 57th, 6.13 a,. m.; perigee, 13th, 11.12 a. 
11.; apngee, SSth, 13.54 a. ni. 

;oriecr as followr : 

D&d~%.-17th, !?Pth, 95th. 
F10d~.-l7t,h, 18th, 23d1 %th, 27th,29th. 

IL%Oi8.-18th, mth, 2184 22d, Sdth, 25th, 86th. 

Iolcn.-24th, 35th. 26th. 
Kan~t~.-l5tl1 to lSth, 2Oth, 23d to BSth, 30th. 

Ohi0.-19th, 53d to 37th. 

P e ~ ~ t ~ l t ~ ~ ~ i n . - 5 t h ,  l O t l i ,  !!5th, 36th. 

I ' e~~. - l s t ; ,  lGth, 18th, 2ht, 29d, 23d, 25th, 28th. 

MIRAGE. 

Webster, Dakota, lst, 3r1, Sth, 9th, 23d. 
Traverse City, Michigan, 2lst. 
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Qrand Haven, Michigan, 9th, loth, 17th. 
Marquette, Xebraska, 6th. 
Seward, Nebraska, 36th. 
Yiitan, Nebrmka, 30th. 
Blackwell, North Carolina, 30th. 
Galveston, Texas, 3d. 
Milwaukee, Wisconsin, 31st, Racine Poiut, twenty-five miles 

south of station, beiug plainly visible. 

MISCELLANEOUS PHENOMENA. 
SUNSETS. 

The characteristica of the sky, as indicative of fair or foul 
westher for the succeeding twenty-four hours, hare been ob- 
served at all Signal Bervice stations. Reports from oue hun- 
dred and sixty-two stations show 4,749 observations to have 
been made, of which five were reported doubtful; of the re- 
mainder, 4,737, there were 3,984, or 84.1 percent., followed by 
the expected weather. 

SUN SPOTS. 

Prof. David P. Todd, director of the Lawrence Observa-tory, 
Amherst, Mass‘acchusetts, furnishes the following record of sun 
spotms for Jnne, 1885: 

Renirrk e. 

.................. ............................ .........I ........ .........I 4 601 
g,12nr ....... 0 0 I : 0 3  

:o, 7 p. m... 2 2 ! 4 2j Oneapot verylatrge. 
11, 5 p. m... z A o I 3 6 DO. 
14, zp.m. . .  5 1 35x ............. 1 ..................... 
17, z p. ni .../ 
19, o p. nl... Do. ... ........ .... 

Facnls~ were seen nt the time uf every ubservation. SApproximated. 

Prof. L. G. Caiyeuter, of tlie Michigan State Agricultural 
College, Lausiug, reports suu-spots during June, a.s follows : 
5th, 3 p. m., six groups, sisty-four spots; Sth, 4.15 1). m., six 
groups, forty-seven spots; loth, 8.30 a. m,, four groups, fortg- 
four spots; l l t h ,  9.15 p. in., five groups, forty-six spots; 1%h, 
9.30 a,. in., six groups, fiftythree spots; 16th, 2.30 p. m., nine 
groups, fiftyfive spots; l‘ith, 4.00 p. ru., nine groups, eiglitp- 
six spots; lSth, 4.50 p. m., seveu groups, sisty-sis spots; 19th, 
3.30 p. m., five groups, forty-eight spots; Sad, 9.15 p. in., six 
groups, forty-two spotv; 33d, 1.45 1,. ni., seven groups, fifty- 
two spots; B t h ,  2.45 p. m., eight groups, seventy-one spots; 
30th, 3.00 p. m., eight groups, sisty-nine spots. 

The following record of sun spots observed on board the 
American ship (‘ Gatherer,” wliich arrived at San Fraucisco, 
CaliTornia, June 39th, has been received through Commander 
J. E. Bartlett, U. S. Navy, of the Hydrographic Office: 

Beninrka. 
I 

Date. 1-7. N. I L0ng.W. I 

I 
0 

June g. ............. 14 21 I 113 00 I Two spots obaerved on the enn, tme un the enNt 
I aide. tlir other on the nvDer nurtlr~~ebt dde. -. 

I I  .............. 
18 .............. 29 53 I 131 35 1 Two ayotr on the nun, one under nnd toward the 
.............. 

I centre, all going np. 
19 ............. 
20 .............. 

............ 
23 .............. 

27 ............. I 37 34 izg 05 Spot on the enn, mort off on the wvst aide. 

.............. 

Mr. H. D. Gowey, of Norbh Lewisburg, Champaign county, 
Ohio, reports having observed sun spots on the followiiig 
dates: lst, 2d, 3d. 6th, 9th, l l th ,  13th, 14th, l7th, lSth, 19t11, 
22d, 93d,2Pth, 96th, 27th, 99th, 30th. 

Little Rock, Arkansas, 5th : the weather is very hot and dry; 
rain is much needed in this vicinity. 

Escauaba, Michigan? 7th : farmera from the surronnding 
country report that the crops :we suffering for rain. At  E’ord 
River, eight miles south of this station, no rain has fallen 
since May 95th. 

Qiiidcertowu7 Bucks county, Pennsylvania., 13th : vegetatiou 
is suffering in consequence of drr wea.ther ; it  is estimated that 
the yield of grain will not exceed half of au average crop. 

Maud, Kingman county, Bauwas, 30th : the wea,ther during 
the mouth wcas unusually dry; only 0.19 inch of rain fell from 
bhe 1st to 19th. 

Fallston, Harforcl county, Maryhud: between the 16th and 
98th the  weather was very dry and crops suffered for ra.in. 

Somerset, Bristol conuty, Mwsachnsetts : clrought prevailed 
in this vicinity from the 8th to 98th. 

Strafforcl, Orange county, Vermout, 30th : at the close of the 
month the severest drought was prevailing that haR been ex- 
perienced for eleven years. 

New London, Conuecticut: during the latter part of the 
nionth this region suffered much from drought; a t  the end of 
the month grass was burned to the roots and the crops prom- 
ised but a poor yield. 

Wilton Centre, Will county, Illinois, 30th: a clmught ha,s 
prevailed in this county since April 17th; only about three 
inches of min fell during the mouths of May m d  June. 

Blooiniug Grove, Pike county, Pennsylvania : at the close 
of the mouth the soil was very dry aud the  oat crop Buffering 
for r i u .  

Embwras, Waupactca county, Wisconsiu. 30th : although 
frequent rains fell during the month in the snrqiincling country, 
in this  immediate vicinity clrought has prevailed. 

EAETHQVAKES. 
Cahnengn, Los Angeles county, California : a t  3.15 a. m. on 

t,he 14th a sharp shock of earthquake, of three or four seconds 
duration, was felt here. The vibration was from east to west. 

Los Augeles, California : a t  about 6.14 p. in. on the 14th an 
earthquake shock was felt in this city. It was of from two to 
three seconds durRtion, the oscillation being apparently from 
east t,o west. The shock was sufficient to awaken persons 
from sleep. 

Tlie &in Francisco “Daily Alta Ca1iforuia.n ” of‘ June 15th, 
cont,aiuecl the following : 

SAS BUESA VEITURA, Jtow lilh.--At. a quarter prwt three this iiiorning two 
shoclis of rartliqiiake sere  felt in  this tosn. The? aeemed to be from south to 
north, and lasted dJIJi1t twenty secoiids. They were t.he sharpest. shocks felt 
here for years. 

The La Crosse (Wisconsin) “ Daily Bepublican,” of June 
20th, contained the following : 

LONIICIN, Jniie W.-Severe sht>clis of earth uake were esperienced this 
iiiorning at Berne and Geneva, Switzerland. %he extent or natiire of the 
damage has not lieen reported. 

Salinas, Monterey county, California: at about 8.30 p. m. 
on the 25th a slight shock of earthquake was felt here. The 
vibration was from north to south. 

The following is from the ‘(New York Journal of Commerce” 
of .June 96th : 

There were several slight shocks of earthquake felt yesterday (Jone 25) in 

Olympia, Wa,shiiigton Territory : at 5.96 a. m. ou tlie 97th 
a heit\-$ shock of earthquake occiirred a,t this place. It was 
accompanied by a rumbling noise. The vibration was from 
east to west. 

The following ieports have been received from the Signal 
Service observer a t  Unnlashka, A1a.ska. 

Aliril 18t,h.--Qnite a heavy shock of earthqiinke, lasting only a few seconds, 
occurred at 7.20 p. ni. 

April XOth.--il slight shock of eart.liqiiake occurred at 5.30 a. m. 

Inreriiesshire, Scotland. 

FOREST AND PRAIRIE FIRES. 
Mauistique, Michigan, 1st : forest fires, twelve miles north- 


